The types of disease associated with secondary amyloidosis have undergone considerable change in recent years. Largely because of modern antibiotic treatment, amyloidosis associated with tuberculosis, osteomyelitis, chronic lung disease, and syphilis is now rarely seen. For this reason rheumatoid arthritis is now one of the commonest causes of secondary amyloidosis.
Although amyloidosis may be suspected on clinical or biochemical grounds, a definite diagnosis can only be made by tissue biopsy or post mortem. Most investigations of the incidence of amyloidosis in patients with rheumatoid arthritis have been based on post mortem studies. Missen and Taylor (1956) , in reviewing the literature, found a wide variation in the reported incidence. The highest incidence-60 per cent.-was reported by Teilum and Lindahl (1954) , whereas Rosenberg, Baggenstoss, and Hench (1943) had found only one case of amyloidosis in thirty necropsies on patients with rheumatoid arthritis (3 3 per cent.). This marked discrepancy reveals the limitations inherent in deriving the incidence of a disease from "selected" necropsies.
Rectal biopsy has recently been advocated by several authors as the best and most convenient method for the diagnosis of amyloidosis. Blum and Sohar (1962) obtained positive results in 75 per cent. of a series of 62 patients with amyloidosis already diagnosed by other methods.
In this paper we describe the results of rectal biopsy used as a screening test for amyloidosis in a random population of patients with rheumatoid arthritis, the majority of whom were currently under treatment at the Oxford Regional Rheumatism Centre. In addition to the rectal biopsy, other clinical and laboratory data were collected from each patient included in the study. American Rheumatism Association for classical or definite rheumatoid arthritis (Ropes, Bennett, Cobb, Jacox, and Jessar, 1959) . The patients, 24 men and 91 women, were picked at random from the large numbers attending the Rheumatism Centre. They had all suffered from rheumatoid arthritis for more than 3 years, but were otherwise unselected.
A modified Truelove-Salt colonic biopsy instrument (Truelove, Horler, and Richards, 1955) was used to obtain specimens of rectal tissue. No preparation of the bowel was needed. Since most of the patients had arthritis of the knee or elbow joints, sigmoidoscopy was performed with the patient in the left lateral position. A short Strauss sigmoidoscope was inserted 10 to 15 cm. and the biopsy specimen was taken under direct inspection from the anterior wall of the rectum at that level. In 63 cases the examination was carried out in the outpatient department. The whole procedure took only 10 to 15 minutes and the patient was able to go home immediately afterwards.
Besides the rectal biopsy a full clinical examination was carried out, and the stage and activity of the disease, the co-existence of other major diseases, and details of current and past treatment were recorded. Finally, a specimen of urine was examined for the presence of protein and the nature of any deposit.
Histological Methods.-The biopsy specimens were fixed in 10 per cent. formol saline, routinely processed, and embedded in paraffin. One section from each biopsy was stained with haematoxylin and eosin and further sections were stained for amyloid by the following methods:
(a) The methyl violet metachromatic method of Fernando (1961) . It was soon found that the methyl violet method was superior to congo red for revealing the presence of small amounts of amyloid and the latter stain was omitted when examining the later biopsy specimens.
Vassar and Culling originally described the thioflavine T method for detecting amyloid by fluorescence microscopy in 1959 and claimed it as specific. In the present investigation this method was used both to serve as a check on positive reactions with methyl violet and as a possible way of revealing amyloid deposition at an earlier stage. As it happened amyloid material was revealed in equal amounts at identical sites by both methods in all the positive biopsy specimens.
Results
In six patients the tissue obtained by rectal biopsy showed histological evidence of amyloid. We consider that rheumatoid arthritis was the sole causative factor since none of these patients had at any time suffered from any other diseases likely to produce amyloidosis. Table I shows the age and sex distribution of the 115 patients included in this study. Although the numbers are too small to allow definite conclusions to be drawn, they suggest that amyloidosis in rheumatoid arthritis is more likely to occur in men than in women and in patients over 50 years old. Table II shows that there was no correlation between the occurrence of amyloidosis and the duration of the rheumatoid arthritis. With the same reservations as regards the limited numbers, there was a trend towards a higher incidence of amyloidosis in patients with severe destruction of cartilage and juxta-articular bone revealed radiographically (Steinbrocker, Traeger, and Batterman, 1949) . All six cases occurred amongst patients with Stage III or IV arthritis (Table II) . In contrast the degree of clinical activity, judged by tenderness and swelling of the joints at the time of biopsy, showed no such correlation. Three of the cases with amyloidosis were found in a group of forty patients with inactive arthritis.
Enlargement of the liver or spleen was not found to be a reliable clinical sign of the presence of amyloidosis. Among the 115 patients hepatomegaly was present in 31 and splenomegaly in nine. Amyloidosis was diagnosed in tvo of tqe former and one of the latter, and in three of the six patients with amyloidosis neither organ was enlarged.
No correlation was found between the blood pressure, haemoglobin level, or E.S.R. and the occurrence of amyloidosis. In three of the patients with amyloid a moderate to severe anaemia could be attributed to renal failure. Table IV shows that three of the six patients with amyloidosis had neither proteinuria nor raised blood urea levels. The significance of these findings will be discussed later. The plasma proteins are often altered in rheumatoid arthritis with a decrease in albumin and an increase in the oc2 and y globulin fractions. The ttiree patients with amyloidosis and signs ofrenal failure all showed a marked decrease in the albumin fraction, which was presumably due to their proteinuria. No difference in the electrophoretic patterns of the plasma proteins was noted between the cases with and without amyloidosis. Five of the six patients with amyloidosis had positive serological tests at the time of biopsy and the sixth had had a positive test in the past. Since only fifteen out of the 115 patients had negative S.C.A. and latexfixation tests, only a tentative conclusion can be drawn that amyloidosis does not occur in sero-negative cases. (Fig. 1) . Two cases of the mixed beneath the superficial epithelim-Paenchymal the.
type also showed amyloid in this site.
Thioflavine T fluorescent stain. x 300. Table V ). In this case amyloid was only demonstrated in the walls of the submucosal vessels (Fig. 2) .
(C) Mixed Type.-Three cases (Nos 1, 5. and 6 in Table V) .
Other histological findings of no specific significance and probably unrelated to the presence of amyloid included:
(a) The presence of lymph follicles in 65 per cent.
of the biopsy specimens. Occasionally the lymph follicles showed "'reactive" germinal centres resembling those seen in lymph nodes from patients with rheumatoid arthritis. (b) In many of the sections stained with thioflavine T, we observed groups of strongly fluorescent foamy histiocytes usually situated in the stroma at the base of the mucosa (Fig. 3, overleaf) . On further investigation these cells were found to contain an acid mucopolysaccharide. The nature, distribution, and significance of these cells are being further investigated. Thioflavine T fluorescent stain. x 300.
IN WHICH RECTAL BIOPSY SHOWED AMYLOID DEPOSITS

Discussion
Incidence
As mentioned in the introduction, the incidence of amyloidosis in rheumatoid arthritis estimated from post mortem studies has ranged from 3 to 60 per cent. There are several reasons why the material included in such studies should fail to be representative of the disease as it is encountered in unselected individuals in life. Death from a well-recognized complication of rheumatoid arthritis is liable to occur in hospital rather than at home and the interrelationship is unlikely to be overlooked at necropsy. Patients with uncomplicated and often mild rheumatoid arthritis who die from unrelated conditions may, on the other hand, be poorly represented in post mortem records, either because they die at home or because the pathologist, preoccupied with the major cause of death, fails to mention the presence of arthritis. Together these two factors would load a post mortem study with a disproportionate number of severe and complicated cases of rheumatoid arthritis, among which the incidence of amyloidosis might be expected to exceed that for unselected material. The degree of selection has presumably varied from one study to another, but it is a reasonable assumption that the highest estimates for the incidence of amyloidosis far exceed the figure for unselected living patients. At From its introduction by Bennhold (1923) , the congo red test remained the only method of diagnosing amyloidosis during life until tissue biopsy became common practice. Its chief disadvantage is the frequency of false negative results (Stemmerman and Auerbach, 1944; Calkins and Cohen, 1960) . Blum and Sohar (1962) reported the results of rectal biopsy on 62 cases of amyloidosis. Of these 27 had secondary amyloidosis and the rectal biopsy was positive in nineteen (70 per cent.). Rectal biopsy studies have also been reported by Gafni and Sohar (1960), Ducrot, Montera, MWry, and Rueff (1961) , and Fentem, Turnberg, and Wormsley (1962) , all of whom obtained good results and advocated rectal biopsy as the first method of investigation in patients suspected on clinical evidence of having amyloidosis.
In our experience rectal biopsy has proved to be an excellent method for the diagnosis of amyloidosis. The procedure is painless, causes minimal discomfort, and can be performed on out-patients. In practice it takes much less time and causes less discomfort than the congo red test which requires accurately timed serial venepunctures. Complications of the rectal biopsy are very rare; only one patient in the present series had excessive bleeding from the biopsy site, and the haemorrhage in this case ceased soon after the patient was admitted to hospital and blood transfusion was not required. We suggest that rectal biopsy, performed by the method described, can be used, not only as a means of diagnosing amyloidosis, but also as a screening test in patients suffering from diseases, such as rheumatoid arthritis, in which amyloidosis may occur.
Despite its convenience rectal biopsy has its limitations since the gastro-intestinal tract is not invariably involved in secondary amyloidosis. Some reference to gastro-intestinal involvement is made in most post mortem studies in cases of secondary amyloidosis, but the incidence varies considerably and in many papers the amount of histological material examined is not always clear. One of us (C.R.T.) has found evidence of amyloidosis post mortem in 49 paraplegic patients. In this series (Tribe, 1963) histological material from different levels of the gastro-intestinal tract was available in only eighteen cases, but in every instance amyloid material was demonstrable. These findings suggest that involvement of the gastro-intestinal tract in secondary amyloidosis is higher than previously stated, and that a correspondingly high percentage of positive rectal biopsies can be predicted. They also suggest that amyloidosis of the kidney severe enough to cause signs of renal failure is always associated with simultaneous involvement of the gastro-intestinal tract.
It has, therefore, been difficult to establish the overall incidence of amyloidosis in rheumatoid arthritis, because the absence of a reliable screening test has made it difficult to establish the diagnosis in life, and post mortem studies have necessarily embraced selected material. Rectal biopsy established the presence of amyloidosis in 5 per cent. of our series, which was unselected except for the exclusion of early cases and patients with disease so mild as not to require treatment. If liberal allowance is made for the limitation of the method of diagnosis, the true incidence in this series would be most unlikely to exceed 10 per cent.
Pathological Aspects
The most interesting finding was the wide variation in the sites of amyloid deposition in the rectal biopsy specimens. This was in marked contrast to the reports of other authors who have always found amyloid material in the walls of the submucosal arterioles and occasionally lying between the smooth muscle fibres of the muscle coats, but never exclusively in the mucosa (Gafni and Sohar, 1960; Ducrot and others, 1961; Ducrot, 1962; Fentem and others, 1962) .
All these authors emphasize the importance of identifying a portion of submucosa in the biopsy before it can be reported as negative. Without denying this, we would stress that five of our six positive biopsies could have been diagnosed from examination of a portion of mucosa only.
In comparison with primary amyloidosis (Symmers, 1956) , the pattern of amyloid distribution within individual organs has received little attention in the literature on secondary amyloidosis. Only Levine (1962) Amiloidosis en la artritis reumatoide investigada por la biopsia rectal SUMARIO 1. Se efectuaron biopsias rectales en 115 enfermos con artritis reumatoide presente desde mAs de 3 afios.
2. En seis casos amiloidosis fue detectada en el recto. Solamente tres de estos casos acusaban proteinuria y el nivel de urea sanguinea aumentada al tiempo de la biopsia.
3. Nuestros hallazgos sugieren que la amiloidosis en la artritis reumatoide sobreviene mas a menudo en hombres, en el periodo adelantado de la enfermedad y, generalmente, en asociaci6n con reacciones serol6gicas positivas.
4. Se discute la frecuencia de la complicaci6n gastrointestinal y se sugiere que la frecuencia probable de la amiloidosis en la artritis reumatoide es de 5 a 10 por ciento.
5. Las biopsias rectales positivas revelaron la existencia de varios sitios con dep6sitos amiloides. Se discute el significado posible de estos resultados.
6. Los autores creen que la biopsia rectal es el metodo de elecci6n en el diagn6stico de amiloidosis y se la puede usar como test en la busqueda de esta enfermedad.
